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1 9 9 4^1 1 2 1 H] » X-D*->T>^KJ:i r*f*HI&«> 

#<fr^J > y-Jx.**^ $2 6 8%, ^1 7 3 81 ( 1 9 9 5) fcfB«3*Lfc 
J:d£jH£#;G. ryx^a^tcj:*) r#<fr#J*fcTH.a3 *ifcSMb=mju 
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R££jft1fr *BR*t»tefi:* * V - - > iff* fc*«5«*RJ£S*tl«1-*. 

[0 0 0 8] 
[0 0 0 9] 

ff^Hfi?^^'^^, [^r->T>^# (1 9 9 5) , ±SB] ; 

ttft&ft [^Ji>3<|i ( 1 9 9 5 ) , ±15] ; £trHJl/3 
4S» ( l 9 9 8) , ±15 ; *s J: ( 1 9 9 7) , JifE] o»gi:oS*l» 

(1997) , ±«e] i n&fHj [t. rr;v5 ^7'>* 

KWOCVDMJ > ^5*^^-^, f 12 1%, ^56 II (1 
9 9 6) ] ; ^vXv [M. B. *X'J>f, ntt*Effrfci3J:O t tt«KJ&fci5»t 

,iii (1996) ] ; j^jRie^*?/- [y. j. *Af, r 

^xb'^ + ->-r;Va-F e 2 0 3 (0 0 0 1) iitfF e 3 0 4 (0 0 1) HR 
©^9XvffijII^«jci>^^V-»iJ:*a^fi9lfift*J: Wtt-fkJ , Surf 
.'Se i. , #3 7 1*, i3 5 8l (1 9 9 7) ] ; &TF\,z^)VMkV 
* [A. A. Wy7f, rX^jRSrfflV^yc/U^-fbV— VT^V-^a > ' 
K**jB»Ra:*J , App. Surf. Se i. , #96-98%. #649 
1 ( 1 9 9 6) ;&ZifR. e. ;vvf, [/'WMfcV'— »f##fc 
f-^Offrfi] > ^Af^n-;-, #12%, #1 41 (1 9 9 4) ] <&J:$ 

t<>"CS* [C. N. "9- y * - 7 -f - A' K, fAf n-^^TX • ^'J^7 • 
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W > • 7*7? 7- 4 *J . mi fife. H4#, ^8 7H. V7^D-t»/, -a- 

a-*. 1991] o fcfcittf#<oaHi«)*a:«*ife2niT^jft-rsifc* f TS 
fMfc«r$&£3«tfc*«-cg* [a. v. r## 9 >f 7^ 

J6*>>f -Vx - ^5AJ1/ - v-f ^Df>f ^-^>"9--co#'l4'ft;J > 7i~V f- 
%)U • h y-, fH6 9%, ^5 4 31 (1997) ] o * <=»H»»9->f 7 

g$-£Tftj£1-&£ ttU, 3feKK|fcS*Ljfc^9 U his Jr^-g-g: 

4„ 3 bK.&ILRMmJJ -7*7 U MU #?Lg*^l>^ (fcfc * "i> L < l± 

[0 0 10] 

**Jg-r*R»cffffliR«u^ * [C. N. t^-7^-^K (19 9 1) > 
±IBi3<fcU f J. M. ^5^, r*-3*A"Xvyi7r/i r -**f-7^^J . 
$8$« 13 2 8 - 3 5 81, v^/d-W, — (1981) ] 

[0 0 1 1 ] 
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*>-C£& [C. N. t^-7^Jl-K (199 1) , ±f£3 o ^tLt,^{i2p 

S»«ffl*>l'f»Jft*±»IEH*»itT*^tt'€-«>IEBiirt"rlmX-f-* £ t ^1 & 

«9»Ho-t:Jnwja;«k*i»jh-r*o ^-r«i»*±fB#fli«)^ffit j: 
wirv^jni^yh [k. r;^*^, riffteattfiE^ ^ -iv^ej: «9 

>f >^-^-5/-a-?-n/3£SJK, ^5^, #2 2 01, 1 9 9 6] iSjrtfW 

-f^7';^im t?-f r?y£* it* ?>f 

L*L*a«fc, tt*fc*ttfiJK-> -f > K-OffMB 
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fcMfcStf*. 0. 5cmX0. 5 c m*>H#tt»!^fc®KWj&>ojM«:* * 'J 

& 1 0§&te 'fcflMfc^'f *4xT, 8. B'f^fxiHVf 

<7>^-*fc («*l<fc<0^tt) 9 0 OfflJELt OgB^ML^ So <£ 

ffifcJ: »} We>*»K*ffla«|-C2bi« S5<KO/"«^-v»i9W ^'J^ft^J:^? 

a«5«5^**r *-ffc^9 >f ^9 >j off fcoam^Sc**, «t *flM*SFflfio 

[0 0 13] 

vmrnk *ir*sH-<o *m^# h k use-*- * * <o -f * >it<o w n 

^O+MW^JRKoftJtt-afe;*^* h^fcRlfc-J-*. REMP I *rJ8^#S&tt 
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a* £ <oi$fc4 * y is x v m^?> ifcWu * fem-r * <o k m *■ & * * v « 

[0 0 14] 

*ftttl&^©Bfiir<k»c«B§.'*ft^ia»«:REMP I "/u -txjc X >9 ®Kfi5(-3fc-Y ^" 
[0 0 15] 

s $> t #sS3fca*ik ^ <t * Rj&$ij8 t m<om&\z. m ukjs^^^j * * ut 

ft&jftlfr&fc £ 5 * v -t 7 /p* v ? -t > $ tz tit*;* * w -t y x 

^-^fcJO^-f*- K?!K t^ttfig^f (CCD) fcflJ&fcffcffl-J-SCL 
[0016] 

tztiLrt^vy (C, H 4 ) tmm (0, ) toElB^^i: Ltfftxf 
(C, H 4 0) *3 XXfT* h TilsTK K (CH 3 CHO) OjRRWHjefc, 

C 2 H 4 0 + hv-^CHi 0 + CH 2 
C 4 H 4 0 + h v-+C 2 H 4 +0 
C 2 H 4 O + h^C, H 3 + 0 H 
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CH, CH0+h^CH 3 +CHO 
[0 0 18] 

R EM P I>f J: ijS»litt^jft»^f-«r*m«C:i: «>^rfii-e*a*« 
x - toil£»to is it & ^<?>#:£ * tiMRIi * *> Bf >Mfc£lft to <£> R 

EMP I«ftt*«jgtT»4ti:fe-CS4. -r^fc^UfM-fk^SfctoCH, 0. C 
H 8 x C 2 H, x 0& XV ORV&mtm.itx-ri'V X* 3 ) Z>— ^x 

CH 3 *«tcr.CHO^J*liT*fchT/W7*t KK»#HteE3t?*o t^J:^ 
LT, Rjfcfrfc LTMfc^^*i^V>Srlfr*lf^ft*J*tofl!>»Rfl9«ffi»± 

[0 0 19] 

MtLT, yn/O (C 3 H 8 ) tT>^~T (N H j ) fc*£i<ORj& 
I' J: *5£j&3*iST* 'J h ij ;v (c 2 H 3 C N) fix £j£fi«-to £ »t 4 T 

a- »;^i^^^KiB8i-a««F4«tt*#jLa»fM-fl:Ci H 3 CN+hv 
-*C 2 H 2 +CN*»?»*-f4&lfttoO|fttiil=J:»?=lftffii - *ife* , -CS*o 
[0 0 2 0] 

R EM P I *8iaS*4»SBIO^|t3&tff^EtA*t % iStttKli— ?5<D7* 

(h*, ) A'fl-^-Srajfem^JRS* TUttST* fc#fc*2 7* h > (h^ 2 
) * f fl-?-*>f *^k-#-**l«2 -"7* h Z"(*yi\L (R 2 PT) [D. M 

1 9 9 0, Il6|, D. M. 7^>f> r^;V^k^--f U£ 
#tJ: *) fnitz titzm^tiLV ^ ? ht*»t**to*»fl- ; ?'0*i»2-7* b>-f 
^Xk^ffliJSftJ ,13 5 o L^Lfcj&'&JRKfcJE&C* #HjBk: 

2iK)L< Ht-trtL&Jh?)? * h ><7>^iB££REMP I fco§ fflv»*£ *> 
>f*>"fttt (h», +h v 2 ) >I P (££tl P tt>f * Wb«ffif* 
4) -C*4*#i:4f4. ffifflSJt* 2-j@<7>7* h>WtlPI— <fe L< 


C15) ^2 00 1-520 380 

P+hi/, =P* is JtfP* + hi/ 2 =P + + e (££-CP.Ii£s£&>-C&»K P 

ttsft&^i5-?<^i^^fi<i-< * uc-r # v'ft-r^ <ffflt^ v-ir® 

2£8c£&5e-r& iH s -eiSo REMP I :/D-t*fi2 L < \±ZtlVX±.<D7 * 
&REMP I H*3(tS#7* ]- ^t±#— U-*fytm*m^2>R 2 P I ya-tXf 
#:7* h >^*;V^-J*2 + l^n-t^CTI P Oift 1 / 3 *3 i If 2 

+ 2 ^ntxer iP(?)i/4 mtrfewra kfcv> 0 2^ t < «t<t*UsLh<oi'- 

iMt^ < SUSLTMtS ^ t^fl So tzttli 1 5 0t^-? (nm 
) <*>J:$fc«|5#*Mft (UV) 3ft»e>v 7 0 0 nmO«t 0^Brm5fcOtEH* 

aSHi"* l^-^f^g^rfflv^Tx *t«7/l/f7* h^yo-b^CJ: ») REMP I 
£ 3 * * 1 1 & T § & o 
[0 0 2 1] 

V? vt frh **W«fc4*^«*fc*^§Bj5y« [R 

.^^^hn^h«;-, ^34lK (1995) fc**] o REM PI 

-f a -b * £ M^c K ffl v > T m * H * & £ fttt * H & * - *f JS i&& <t •? « ffi "f * 
rt^tl, 58* < LTMita«tt*ifc5g-r*it tfl*. REMP I it. f£p 


Clfi) #312 0 0 1-520 38 0 

P b [s. m. -t>ij>m. r^cflMtav**-? * -h ><< *yitffift&m-?xx 

7t'Jf**-^5^hy-, ^69^ i2 8 7l ( 1 9 9 7) KfE®] *3 X 
fflppt [S. M. -t>#>^> \V-4f%<4 *yiVMT#fW-**X'*? Y n 

f-v^v>f- rv->x-> $4 8%, H7 71 (1998) 

[0 0 2 2] 

EMP I&fcisj*?-— ttH-C* So *ftKKJ:*Ltf, #*Rj6£lfttttt3!HK2 0C 
fc*fc*tfc»»L2 1 SrBtJSftt J: «9®tt3** if 7. -?)i>- A 2 2 fcjBrtf** 

j&2 3 Ki <t »K *sJ:OV4 fcliB 1 ^Lfe J: -9 C7* W (P + ) * J;^ 
7* bxi/^fn> (e - ) £3££-r& A 2 2 <7>4>5feg&:fr*-^ 
L^2 6 fc. £ «3J&iaH5*La»2 0W«Ee*£4^-if3fcii2 5 K X V) ^ * WkS 
*l5o «t/h«fl|2 7 * W — iT3teiKl2 3 0&mmJt:frK-6Am-<i:L#T. I^®2 8* 
•fcOWfi^ 9KDCmil3 2 l~ J: »9 iJDx. tltzMEis*^ T*W££:7* h-xV-* 

^m^.->^^-;v*if$I$^r& t*H^tii||.3 1 aaiffv7H->D^3- 

X - * Srffl^T V--9-* 3fe-f * >ffcR*#}fc»|jfeK«fc «t 19 H STf* - t * 
[S. M. ( 1 9 9 7) ^ iie^it^S. M. ^V^'/f (19 9 8 


C17) «f^2 00 1-52038 0 

EMP I fyj-)i<i:m4 : Tf%Wi-XX'<* ho^-^CJ: ^IB^i-So UVV-f 
*^S-r & i £ K X *) KJ»fl^*», ff|&tt& <£ tf/< 

EMP I W *>**fe»*3«#jgUVJHaE»[«rRIS£-J-*i i:* s T^ 9 
[0 0 2 3] 

REMP I MWi#&??nif 7*n^y * l^Ji^fc^fifcfcfJfrfcJk-^ 

*fcttflH£±l*fc*»# (fcfcxtf^-OglJ^t LTH 2 £^i> A r * r 'J 
tfXK&Jt*^*^ (BiJWBtfb^) ^?,o^>4f> OHH&ffc^tt) oS£i£ 
<7>*§£-) 4EitS*L;g> 0 REMP I Zfy-t-frnxi* hJMSffcfcW«-*-*iff#fl<jW 
MUD. H. ^-a-jcfct) rfi*Ki'-^#3tefl-*r8;fcis»t£ l^-^f-f 

frybmfe&tsx&nmfrjmfcmi t«r*#, d. s. tut^? 

ir^VT,^ ( 1 9 8 3) K«fc*K isitfR. 

• 2-7* h >W * Vffc<0*!lflH4J , Ti-VTJJ)1' ■ $5 7%. 

ill86l (1 9 8 5) KKfcSJtfcJ: •? M»»«rfflv>T«i* 

[0 0 2 4] 
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<B^tttt;fc<tt*4S?' (fci:xlfPO> NO, HiSitfO) ^^ftS^tt 
^M<75aSJ**^^i-^<^*^ffl$*LTv>^ [K. C. G. v 

*c-i-)i< • tr<% )\< > 7 J »7 7i, $1 7 7 91 (1982) ;T 

. a. r&n$3 -7* h *y4t^iz>Nomfe<n>fcmm , &\ > tt" 

9-f K-*^f7?^, i2 3t, $101, $1 5 5 91 (1984) ; J . 

) $ 1 6 1 01 ( 1 9 8 3) ; &£tFG. C. faH^v [37* 
• =rS > 3 >. $£3 1 (1) $4 71 (1979) fcfE*] „ 

>9ii5eL? 2>£££^iLi6*:o R EMP I 1- ^Offif4»*li, SUS# 

JSiO^jft^REMP 1^14**— Jte^^St^tt&^tifefe^^ >J-->^»c 

i^^'J-->m^JREMP I.X^* FJi/*«Jl4r4»#, £?>P«gjg[i 
[0 0 2 5] 

* tKREMP II^*tett#*fflv»T*#* Ji^H^jftWSrlftBl^iii: 
v»o ^'t^ft4M^REMP I KJ: ty^-* lb ±|EL^ 

z j )K®L^m.mK£t)fcm-rzzbtf-?£z>o hcremp i&zm^Tf&m 


09) ^200 1-520 38 0 

•fe J* £ K MM 3 * "9 * o 
[0 0 2 6] 

^S£<tTOf|!j|7^77 "J <£> ^ 'j-->^(CKItl>REMP I J3 

# & t l T^-T * f #3l9! * Rjg-*- a £ £ * *Bfc L 4 v> 0 
[0 0 2 7] 

#li*5|«l#*j:0 f |gffi^*)fci3|pica:i**^r-r*o _h3Eteafc8Mfc 2 1 ufc-fcO 5 
T*ttifc«Mfc2 1 d*#«ttfcaMfc«Mfc2 1*, ±ffiM1&$>tiL2 1 u 

;v3 3 icfc v> ftS Rjfcfl:2r xSK^SEirf & * 3 2"CS« 

i5*LfcE«fci5V>T6tt*tt#fc8MJ:2 1 *&±*«>ttiifeSMfcli, I4i«tt*6o 

Jft*»rF*K*frj£S*LTy!|.** 'J -->^j||I^Ift*o 0 2 


CO) «f«2 00 1 -5 20 3 8 0 

Zm®tem&m&{3: 2 1 t£*-fo Z<D&mt $><D 

m <r> v r -r frtkm * iaj ± $ -fr & <> 

10 0 2 8] 

%t>*>tkf&®7)V-J* 2 2) «rH2~H4 fc*LfcJ: -9 W*£1-*o fetiiftw- 
jfett«fe$lB«J»*«jfeLT, &tiUbft&«J¥3*. (x) =3. 3 (DXL/U 
0 ) wa (ti^xliH2-IH4»c*LfcJ:dKifcilEeslS[o*i8aJ^fe«>ffiJSI 
Dli&Bfc*©^l£tfc«ft-C**K U 0 liH3~B4KjFLfc#$E*r* 

3-12 4 i:t2 RT^L3feRJS#«*&f-a-^OEg-C*a) tfc&o 
[0 0 2 9] 

Bffl9-f :7?'J *#jti 0 0. 5cm©^«g§IgfcJ:^i. o c m/ s 
e c W^EJSff^f^aKJK^J: 0 s 1 ftBEO^cfiO^Hog J|fift9-c*4 0 . 1 
cm 2 /s ecOllfcit^LT, 5 mmK*5»t** 

<J (0. 5)=3. 3 [ (0. 1) (0. 5) (0. 25) /l. 0] 1 ' 
s = 0. 7 6 7 c m"b L< 14 7 • 6 7 mm 0 
[0 0 3 0] 

[0 0 3 1] 


(21) «fS2 001-520380 . 

gB#2 1 p *aiftL^jatt^^A 3 5 £Bj£u r*Lf>^±iEtifi^iciBj^-r 

[0 0 3 2] 

^3 7*aaaUTV-1f36lil2 3 is J: Olfc/MBte 2 7*aat*4ft*^*f ■ 

fifei-^J: 0 'J **aftfM 0 *Jflv»TIS6fcj3*Lrt:J:? k i> 

j£S*L£o I9fc/h»fig2 7 £12 6 K^Lfc X *) K^-^>^)V3 7 ALT, #M 
^^o^/Jn^-O 3 9 £4hLTl£ltfcJf££>&^o A0*^lM»*** J: 
[0 0 3 3] 

* fcttM*$*jsvr#»*^rr**frwu £js»**&*pltremp i*^* h 

LSKI4 2^«AT54«^y;WA4 1 O l £ i K J: 
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